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fefl]3&#=& 6 W tt»HS 49 jf ffiffflKS: 0 iff 



X # - O- , - NH- , CHj-,-CH=, 
-C0 2 -,CONH-,-CON(tttt»-.-S-9l)-S0 1 -j 

ffiS.ft&ftS-iKRKS.l-* 2-«t*».l-(lA4- 
*£Wffc#*& NMDA(N-¥36-D-3e*ft») 





(BJ)« 14:56 



Mi *J * * # 




*t 

X j#-0- -NH- - CH 2 - -CH= -CO2- -CONH- -CON (4lMSi&£.) -, -S->-SO:-; 

r 1 - r&n&jL&m&M.-:?, **, £&, *&, flas.-**.- 

1 -.$,2 1 - (1 , 2, 4-^^.)^^St^ 

2. 4M**tf^& l #+x*HK 

1 - [2 - (4 - *|U - Z**] - 4 - (4 - - 4 

4 - (4 - H-^PA) - 1 - [2 - (4 -£&-;£|L&) - Z-*] 4 
N - (4 - {2 - [4 - Jfe*.- 4 - (4 - ^ *) 



N -(4 - {2 -[4 - (4 4 1 

N - (4 - {2 - [4 - (4 - - 4 -jt«fc-*5fe- 1 -£] - £ 

N - (4 - {3 - [4 - (4 -fc-^f*) - 4 1 -*J -ft 

1 - [2 - (4 - 1 - 2-*] 4 - (4 - TJt-^*) 

4 

4. ft4l&*l-** 1 *t X A- NH - . 

2 -(4 4 1 -*)- N -(4 

2 - [4 4 - (4 -*Sfe~ 1 -*•] " N - (4 - ^ 

- Z^Sfclfc. 

(RS) - 4 - 1 - [2 - 3 - (4 - jfe*-" - " 

4 

(RS) - 1 - [2 3 - (4 - - 4 - (4 - T 

*-^*) 4 -m 

(RS) - 4 - (4 - 1 - [2 -«|.- 3 - (4 

- 4 - If; 

8. 1 mt&fy, * t X it- S - * - SOi - . 

9. 4MfcteH£»£ 1 #4fc£* *t X CH=. 

10. WMI*^ 1 £+ x A- CO* - . 

11. *#*UH*#l **4&£4fr, *tX*.- CONH -. 

1 2. 1 * t X & - CON . 



15. *MHtfl&& l I 4&£#«*;3r& 
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17. #-##— JMiJJMtl - 12 tt^fc^ffi-f 

18. 17 «$4&&#6* A&. ft f-^^^f" NMDA 

19. Jii£*iMI. 



4 zMitzj4&m>ufo 



R 7 




FT* 



X 7&-0-, -NH-, -CH-, -COi- -CONH- -CON - -S-#- 

SO2-; 

r 1 - r 4 &M&3L&i&%%MT, a*, &&, im3$jk-*% 

n *odU; 

A I 4t^iMifc£^^«$&#4Hfc. ;MLWfc£*t NMDA (N - 

^»i*^4MMHi*^*^*a*t*T, NMDA £4Mt*H£it&& 



ft 4 - 

i - 

- - -» - . _ 

NMDA NMDA J:^3&^# 

jbtMMMr*. I 4fc^Kr^*J|fli ******* 

TA, z**, JM*. TA*. 
4ML *WML *-ML ^JMt z*SL 3i#Sk TOM, 

1 - [2 - (4 - CA] - 4 - (4 - TA-^A) -** 

- 4 - * 

4-(4-ft-f4)-l-[2-(4- - " 4 



N - (4 - {2 - [4 4 - (4 - T*-^*) 1 - A3 - 

N - (4 - {2 - [4 - (4 - IL-^A) " 4 1 - A] " 2*11 

N - (4 - {2 - [4 - (4 - JL-fJfc) - 4 1 - C«. 

4) -*A) 

N - ( 4 - {3 - [4 - (4 " 4 -^A-^- 1 

(RS) - 1 - [2 - (4 - - 1 " ¥ A- &&] " 4 - (4 - * 

4 

2 - (4 4 1 -*) " N - (4 - 

2 - [4 - jg£&- 4 - (4 - VA-fA) 1 "*J - N - (4 

(RS) - 4 - 1 - [2 - 3 - (4 - ~ -*L 

4 

(RS) - 1 - [2 - 3 - (4 - jfeA- *&) - " 4 - (4 - ¥A 

(RS) - 4 - (4 -IL-^A) ~ 1 ~ E2 -IfeA- 3 - (4 -Jfe&-*£) 

a) HLT^^# 
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R 1 




IV 





1 1/1 



R 7 




la 



* t R 1 - R> R 7 - R"«JL*Ji, Y A- XCH, - * - CHi - 41 



H? 
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g) i&fcfc* R 5 ^/^, R 6 >ft;ML£<Hr£< 1 * 

i) Jfc**ft* R' - R 4 

a) #3, III 4t£* 4 - (4 - T 
- 4 - «f, ^11 til** N - [4 - (2 - *2jyt> - - 

*UH*&Hti£-f 2 -T*t. ****** 12 'H*. i&J£j±&&, ^ 
4f##Tifcff. j^J8*^*$*4W*. I II t R 1 - R* 

&^$MrA& Green,T. ,#^&t###A # 7 John Wiley 
#>Sons Inc.' (1981) pp. 218-287 . &#il^*A, T£- ¥ 

^ £4fc b) *j£it*££A I v 4fc>£^ ^ V ib&totiL&mi 'A 1 4fc^* 



##:fr*£4fcc) 4frta£*&*.YI tittt&St- *Jk*f±#i§iC III ^ 

;T*£4fce)*j£*W*t R' " R 4 ^.— ***** I 4t^*r*i**. * 
$ fm^&i^T*. tflrMf-S, viii #&lhi^j^&¥i&M&i&fr%.MW 
it, 

f ) T«MW* t R' ~ R + ^-*#i£. - - - A, 
(RS) - 1 - [3 - (4 " 2 " 4 

M*IUMb##*^. tt#i&L££**,4fc#, «*LIAlft#*T,« 
9i&£*ftl ~ 5 ft*:*-**)*. &$£££&:JM 34 - 70 




Ib 



R 1 




lal 





JMrfifc**** CNS ttJMbM^^fctf 
3H-Ro 25-6981 fe£ (Ri 25-6981 A[R-(R\ S*)]-a-(4 - jfe*-- *Jt)-b-T 

4 - f *) - i 

150 - 200g^W#']±Fullinsdorf t?HW*X i&it# 
lfc*'J*J*j|»£lttt&fc/8 PolytronUO. 000 30 25 

^Tris-Hcl 50mM, EDTA lOoM, PH 7. 1 4&4t*&f J$4l^#0L 
£4 48. OOOg ^*c>' 10 £4K Polytron 

##^m.f- 37 TCflta 10 ftttj&#X*t^Htt4l*tt. 
t*Hk -JH^- 80€^^16^Bt^^i±10^. #JB-F*£*i*J* 
3^3l&37T:j5f/&, **SH*^>SJ^M*Tris-HCl 5mM,PH 7.4*^* 

#iU&«&aw#** i"*S^*t*t. 20<hng * 

3H - Ro-25-6981 &^3£r# Tris-HCl 50mM,PH 7.4 fft£#$J&H. 
^•f4N^**. ^ 5nM # 3H - FU25-6981 , # lOraM 

a* io %. £4 t:§wff«i-ra* 2 



* 

* - 

a&rSHfjtalfc. *d^*J8*^***** 5 ***Ji#*dlNi*ii 

^a^40ml S§#tPW 40(raicroscint 40) (Canberra Packard S. A. , Zurich, 
Packard Top-count #&«&if&3lJiit#. 

FH(RS1,BBN, USA) #j IC**. 
7T& 2 

150 - 200g^jBj^*jtFullinsdorf &4&fr*A. i|i±# 
l5^-i-'Mft#»»JHtt^*J»^ PoiytronClO. 000 30 #)>£. 25 £#4k# 

^Tris-Hcl 50mM, EDTA lOraM, PH 7. 1 tt***+i&4fc*l*-J*. 
^4tiii 48. OOOg M-v 10 £-#r*. *a£*J8 Polytron *>WM9JS|4taKtt* 
**+, ^fl***^ 37 TJflta 10 g<c>j&#^S^l3#.l£**'r T 

**37t:**, ««c?#^|3t«.^Jiife*^Tris-HCl 5mM,PH 7.4**** 
4HL£tt^#**^*Wtt***t. ***** 200mg *^ 
*/ml **- 

3H -*.***4>&*JQ Tris-HCl 50nM, PH7. 4 «0****4f. »J-f* 
tt£**J8 0. 2nM # 3H - # lOOmM «*«**HJt4MfcJN**£v 

££»#*1r BtlaJ^ 30 ^*f% i&it£ Whatmann GF/B **#f*it*& 
(Unifilter-96,Packard Zurich, *i) Jiii^.*&4f #i±J^^ffi^ 
****** 5 **J&J:«it*'**it*»A. 40mi ttftH* 
40(raicrosclnt 40) (Canberra Packard S. A. , Zurich, ^tb) Packard 
Top-count **««ih**Ji-H-#. 4*>^4&*fr*UMJ 8 >HML****M 
3t#iL£.^*JL-*- *^^-Hfc<W***W^*^*bMt t 
•&fl#i*« J&'FiMfcf' 95 % T4r*(RSl, BBN, USA) # ICso^L, 

7T& 3 
tfe NMDA £4Mftfe£g# 

&m&3 NM0A £4M&*.4M* NMDAR1C NMDAR2A tfj cDNA 



&tt^;&&JN)JUJLll&tt lgtll cDNA #t^&ik*> tt#4Hf"f*1*t 
(Sigel et al., 1994, J. Biol. Chem. 269: 8204) . fl-f NMDA ±fc¥j 

JfciM* NMDAR2B ^jL^rM. S. Nakanish (Kyoto, Japan) /fl-tfife^rSMf- 
cDNAs ;fcfi#>;fc££(A + ) (Malherbe. et al. 1990, Mol. brain 

Res. 8: 199) . #ife#*iL(#*iJMt) ###faJ^^*i&NMDARlC ^ NMDAR2A 
NMDAR1C NMDAR2B #^ 3f (fmol) # 1 : 1 

Methfessel et al. , 1986, Pf iugers Arch, 407: 577 Mm%aB&&-ihfr%>J& 
tt&)m&Vtm>k 

NMDA -5t4-^(Asp)^#^(Cly)^^^.^^>«t^ 

^^^t^J^4tfc^(70raMAsp^2. SroMGly #f-NMDARlC - NMDAR2A^15mM 
Asp fa 0. 2raM Gly M f" NMDAR1C-NMDAR2B) . ^ 2. 5 3Ht J*J « 15 £H$)*]fi% 

NR2A 10nmol/l , ftfltflT NR2B 4tJ&JMrMM& 

JL^ 0. lmmol/1 . jp^t&frfr NMDA £4M«fl 4 j£ 8 >H^MI^fm 
J&r, 4^i^'jNMDA^^%ia^%}£^r^^BtlBl, #HF#*uM»-f «^ 

41 





3H-R«25- 










6981 


^ICs»(m 


10 M M 


0. 1 mM 




lCso(n M) 


M) 


NR1C+NR2A 


NR1C+NR2B 


A/1 


0.015 


1. 5 


29 


90 


B/5 


0. 060 


4.0 







^^jft«JH)J».*.aL*J» lgtll cDNA #t^£ifa£, ^^f-f^j^t 
(Sigel et al., 1994, J. Biol. Chem. 269: 8204). fl-fJUtl* NMDA 
3t3p4sL NMDAR2B S. Nakanish (Kyoto, Japan) #afj£v5T&# 

cDNAs *iff j^^u^^:(A + ) ^>C(Maiherbe. et al. 1990, Mol. brain 

Res. 8: 199) . #iMNU#*H/Mi) *tfr-**»Jfc«-f 4U4.HMDAR1C *> NMDAR2A 
iE.^.-fM, NMDAR1C NMDAR2B #^ 3f #fc (fmol) # 1 : 1 

#mRNA i$&^73LM#]-&Wm&iJ&*. 4 J. 5 ^*A*.**OL 
Methfessel et al. , 1986,Pf lugers Arch, 407: 577 #$F#WkSj&jfc&>!£ 
^^)*J^ititNMDA^ifit^^^. #J^%^J.- SObV^-A^T 
NMDA -£#*5fr#]L -^4^(Asp)^-a-#^(Gly)^^^#^-^^ 

:f ft&^#]iHr4&&']i(70raMAsp;fc2. SraMGly NMDAR1C - NMDAR2Aif* 15mM 
Asp > 0. 2tuM Gly /fl-f NMDAR1C-NMDAR2B) . 2. 5 frfyHvi 15 3§N$jS]R| 

NR2A JMMM9#&ft$j££ 10mraol/l , 1^$^ NR2B^&^^J}^& 
>gj^ 0. lramol/1 . #-Ht^r^ NMDA ^#-3^$ 4J.8 >h$F#iwJl&&fr$ 

41 





3H-Ro25- 


31HM* 




#UB.*f % 




6981 


^ ICsa ( JJ 


10 mM 


0. 1 mM 




ICs.(n M) 


M) 


NR1C+NR2A 


NR1C+NR2B 


A/1 


0. 015 


1.5 


29 


90 


B/5 


0. 060 


4.0 







C/9 


0 010 


3. 5 


31 


88 


D/10 


0. 040 


3. 0 






E/ll 


0. 030 


5. 0 


27 


91 


F/12 

X. f J. mm 


0. 060 


6. 0 






G/13 

\J f .x. *s 


0 030 


9 0 






H/14 


0 040 


1. 8 






1/22 


0. 040 


2. 5 






J/23 


0. 070 


20. 0 






K/24 


0. 040 


30. 0 


10 


83 


L/30 


0. 060 


7. 4 






M/31 


0. 020 


9. 7 


10 


89 


N/32 


0. 040 


9. 2 


19 


81 


0/34 


0. 010 


0. 8 






P/35 


0. 003 


0. 26 






0/36 


0. 010 


5. 0 






R/37 


0. 006 


5. 3 


8 


42 


S/38 


0. 016 


7.3 






T/39 


0. 009 


2. 3 






V/41 


0. 008 


3.0 







A (RS) - 1 - [2 - 3 - (4 - " ft*] - 4 - (4 - V 

B (S) - 4 - ^*- 1 - [2 - 3 - (4 - &*- ***) - ft*] - 

4 -gf-; 

C 1 - [2 - (4 -£*-£#L*) -£.*]- 4 - (4 - ?*-^*) 
- 4 - 

D 4 - (4 - fc-^*) - 1 - [2 - (4 -&*-;£&*) - 2**] 41 



E N - (4 - {2 - [4 4 - (4 1 ~ *J " & 

F N - (4 - {2 ~ [4 - (4 - ft.-** " 4 1 -£] - 2*H. 

Jt) tt) - *f 

G N - (4 - {2 - [4 - (4 - - 4 1 - 

H N - (4 - {3 - [4 - (4 -i.-^*)- 4 1 

I 1 - [2 - (4 - - 1 ~ &*] ~ 4 - (4 - 

J 2 - (4 4 - jSUfc.-**- 1 -Jt) - N - (4 " 

K 2 - [4 4 - (4 -T^-nF-^) 1 - - N - (4 

L (RS) - 4 - ^Jt- 1 - [2 - 3 - (4 - «t- - **] 
4 - if; 

M (RS) - 1 - [2 - 3 - (4 - Jfejfc- **) " - 4 - (4 - 

4 

N (RS) - 4 - (4 - A.- - 1 - [2 - «t- 3 - (4 - **) " 
-1&L- 4 -Bfc 

0 4 -&&-*PP*2 " [4 4 - (4 -V*--**) I " 

P 4 -^-m3 - [4 4 - (4 - V*--**) 1 ~ 

Q N - [2 - (4 4 1 -*) ~ " 4 

R 4 N - [2 - [4 4 - (4 -7*-^*) 1 " 

&] - &Jtl - £7 

S N - [3 - (4 4 - It*.-**- 1 4 



T 4 N - [3 - [4 - Jfe*- 4 - (4 - ^^-^) 1 ~ 

*] - ft*] - 

V (E) - 1 - [3 - (4 - **) " *ft*]4 - (4 - ~f*> 

NMDAR-2B 3fc-£tt 

*^JM)t^^*IMl^M*stt-, fljfc #Jgtt&, 

jus*. 1 4is^w*#i***^i»«*»)rj»^jiJ5ife^. 

* I tf JILfl*#&>^a*&0iiti4. 150mg 1. 5g#M- * I 



(RS) - 1 - [2 - fe*- 3 - (4 - jfe*- £&*) ~ ft*3 - 4 - (4 - ?*- 
$*j I^gfel 4 zM&&A 

# (RS) - 1 - [3 - (4 -^H*-***) ~ 2 -JfiUt- ft*] - 4 - (4 
- T*"^*) "^t" 4 -^(0.75g,1.6amol)*JME.^*(20Bl)*»Z*« 
(20ml) t#^^a**.^T*.4Bil-fr*Tft,4fc. ii*** 



^^#HC1#5«J(RS) - 1 - [2 3 - (4 -*&.-*IUfc) -^*3 " 

4 ~ (4 -V*--^*) 4 -lMt«&«). 38g,58*),iirE/Z#4WM* 

itfeS#-«^4fr, m. p. 93 - 96 TCj^MS : m/e=372. 5 (M+H*) . 

£*fc^ 2 

88 - 4 ijgJL: i - [2 3 - (4 -a*] 

4 



#MfrHv£4fr, m. p. 89 - 91 X^MS: m/e=358. 4 (M+H + ) , 4URS) ~ 4 
-tt-l-[3-(4-ftt-m)"2-^^l 4 

3 

(RS) - 4 - (4 - j,- 3£) ~ 1 - [2 - 3 - (4 - gfc ~ ^ 

#aMfc£4fr, m. p. 199 - 202 t:^MS • m/e=376. 4 (M+H*), (RS) - 1 

- [3 - (4 - ^ft&- - 2 - - 4 - (4 - 

4 

(R) - 4 -^Jfc.- 1 ~ [2 - jSEjj.- 3 - (4 - jfe4-«UD - jjjj ~1&L 

- 4 - m$M& 



#*ffc£4fr, m.p.77 - 80T?, [a]w w - + 48.8 , <c-l. 0, ? *>)*»MS: 

ra/e=358. 5 (M+H*), M) - 4 - 1 - [3 - (4 - - 2 

£46*1 5 

(S) - 4 -^jfc.- 1 - [2 3 - (4 -&&-£&&) ~ *£] 



#*ffc£* m. p. 122 - 125 [a]™ 10 = - 48. 0 9 (c=l. G, 
MS : m/e=358. 5 (M+lT), 41 (S) - 4 - 1 ~ [3 - (4 - *4Ufe) 

- 2 - Wt- #&] - 4 - #444-. 

6 

(RS) - 4 - 1 ~ [2 - 3 - (4 - - 



4 - (2. Og, 10. 7mraol) (20ml) t 2 

~ 2J*(80ml, 7: 1) 1. 1 £^£# HC1 (RS) - 4 - ^ 

- 1 - [2 - Wt- 3 - (4 - - 4 - 

&(3.4g,83%), *itfcB/Z m.p.104 - 106 'C^MS: 
ra/e=387. 4 (M+Hl . 

(RS) - N - (4 - [3 - (4 4 -^L-^- 1 ~ 2 - 

^jaT#V^tlL(0. 105ml, 1.4imnol)*»X(RS) - 1 - [3 - (4 - 

2 4 4 -#&&jfc 

(0. 5g,l. 3mraol)# OhChUOml) *Mfc«£(5ml) &&%Lf. t^^^fST 
^X^(15ml)^jL^(15nil)##3a^b^ CMh^Sml) 

MeOH,96:4),#/W***»ff*.^(2ml)t. S*K&# HC1 

fr*L- T^f*M(50ml)#f>J(RS) - N - {4 - [3 - (4 Jt- 4 

1 -A) - 2 - jfcfc- «HJt]-*.Jt) " 
(0. 24g,38%), ^iLfe E/Z ^^^B9#.jft^#> m. p. >230 Vfrftfr 
MS: m/e=435.4 0MD. 



#4 1 - [2 - (4 -^^4-^4^) " 4 -S| 

(1. 35g, 3. 2mmol) MeOH (75ml) if*&&£iS& (75ml) 4ftft£#t#££ 

(2iol)**£,&&gg(10ml) t. Ml.l £*«*2.#HC1*M4 1 - 

[2 -(4 4 -*JUUt<0.85g,72%)#*. 

&$#s m-P. 161-163 TC^MS:m/e=328. 3(M+H + ). 

TH%&W 9^10 tift-g^fc&IMfc*! 8 Ms— 4§l%%M&. 

9 

1 - [2 - (4 - jfe&-3MUfc) - gjJfc-] - 4 - (4 - T*-**) 4 
-Slf Q. 5) 

m. p. 216-218 °C*> MS: m/e*=341 (if) , M. 1 - [2 - (4 - * 

ji*.- - - 4 - (4 - v*-- ^ - #$4% 

&&#J10 

4 - (4 - - 1 - 12 - (4 -&j--:£&&) ~ £*■] 4 - 



m. p. 153-155 TC^MS: m/e=345 (MO , 1 - [2 - (4 - 
" " 4 - (4 - JR.-**) 4 

N - (4 - (2 - [4 - jfet- 4 - (4 -T&-*& -*gS> 1 - 

#4 - (4 - V*-**) 4 -#(0.35^1.7^01), N - [4 - 



(0. 25g, 1. 8mmol) -5 2 - TS3(20ml) timfr&tf&JtjL ftjPMLSa, fa 
A 30mlH 2 0 &$r%&J®, ft 

NaiSfc ^^WAJfiUWCCHiClHfeOH^SiS). 
H"fcjfcJM^If*C<«K5ml)3p»2i*t^»a0ml) Ml.l £**fr£JlMCl 
#$1 N - (4 - {2 - [4 4 ~ (4 - V*-"^*) - 1 -*•] - 

- £&) - T^SUfeifc&ik (0. 32g, 41%) , m. p. >75- 

78 1C frfyfr MS: m/e-419. 5 (M+H + ) . 

T?»l £*fc#'J 12 J. 14 ^fc^bffi U fcfrsHfl*-. 

&Sfc#f 12 

N - (4 - {2 - [4 - (4 -fc-^g-)- 4 1 

#«4fc^4fr, ra. p. 131-134 X^MS: m/e=423. 4 (M+H + ) , 4 - (4 - £ 
-^*) 4 - SM* N - [4 - (2 - - ¥*$&m\ 

13 

13N - (4 - {2 - [4 - (4 -jft-^jfc) ~ 4 -jfej^jEBfc- 1 ~ 

4a*flv£4fr, m- P- 74-77 T^MS: m/e=439. 4 (M+lT) , ^ 4 - (4 - £- 
9&) 4 - - [4 - (2 - ^VlUfe)-**-] - 

N - (4 - {3 - [4 - (4 -j.-^ - 4 - jfe&-dLg- 1 -&] -ftJUfc) 

#«-ft^#, MS:m/e=437. 4 (M+H + ), JJL4 - (4 -f.-^*) 4 
- ^ N - [4 - (2 - *»#L*)-**] " 

%*m is 



#4 1 -(3 2 4 

(0,5g, 1.8mmol), 4 * - (1H-1 ,2,4 - J=.*fc - 1 - 
(0. 5g, 1. 8ramol) fr&j&M (0. 36g, 2. 6mmol) J§2 - Ta3(20ml)d*§&#*gr 

Wi*. 3\frJ®m 2N fi4Mt^»4Ufc^^4'4Mn. Na,so. 

W2*#HC1 4MJOLS) - 4 1 ~ [2 3 - (4 - [1,2, 4] 3.* 

- 1 -*-*JUfc) -ft*]**- 4 -#&Jfc*(0.69g,86%), ^JtfcB/Z 
^##>@#j&Mfe, m. P. 198 - 200 TCiMS: m/e=409. 5 (M+H + ) . 

$4fc*| 16 

(RS) - 4 1 ~ [2 - jfe&- 3 - (4 1 - ft 

&3 -*L9fc- 4 

#»&£4fr, m. p. 104-108 X^fr MS: m/e=408. 6 (M+H + ) , AM. 4 - 

- 1 - (3 -a- 2 4 -#M - (1 

4 - 1 - [3 - (4 - gJUfc) - ft&J 4 ~ 

#4 1 " [3 - (4 -^*J.-*JUt) 4 - # 

(0. 432g, lanol)*4f£ MeOH (50ml) f#&g^X.\&l : £.4£>&&&l : ^ 
it. i±^#^^^#^^^^THF(3ral)^^(10inl) t- Ml. 1 
#***&**HCl4M4 1 " [3 - (4 -ft*.]-* 

4 -lMafc&(0.30g t 88%)*jfcfcMs m.p.64 X:^ MS: m/e=342. 3 
( M + H *). 

TP\%&W 18 £22 ti4b64M3 &fcftl 17 tf-fc$r$iHN^. 

^ife^ 18 




#*4b^*r, MS: m/e=360. 4 (M+H*) , M.1 - [3 - (4 - ^&* " 3£#l*) 

-ft*] - 4 - (4 -&-^*) 4 -«J*% 

1 -[3 -(3 -jUS-- ***)-**]- 4 -(4 -T*-**)-**- 4 

#»fc£4&, MS: m/e=356. 4 OHD , & 1 - [3 - (3 - f ft* - ;£ft*) 

- ft*] ~ 4 - (4 - T*~ 4 - 

&afc2o 

1 -[3 -(2 -jfe*-*JUE) -ft*]- 4 -(4 -¥*-^*)-^.- 4 

#&fl^4fr, MS: m/e=356. 4 (M+H + ) , JSU - [3 - (2 - ^ft* - £ft*) 

- ft*] - 4 - (4 - ?*- ^*) 4 - 

1 - [2 - (4 - jfe*- g-ft*) - &*J - 4 - (4 - *?&*- ^*) 4 

#^<fb^#, MS: m/e-358. 3 (M+H + ) , jSH 1 - [2 - (4 - ^ft* - 3£ft*) 

- ^Jtl ~ 4 - (4 - fft*-^*) -*flt- 4 

£&22 

1 - [2 - (4 - j£*-£ft*) ~ 1 - ¥*- &*] - 4 - (4 - y*~^*) 
-*Lg- 4 

MS: m/e=356. 3 (M+H + ) , /k 1 - [2 - (4 - ^ft*~ 



» « 
« 

2 - (4 - 4 - jfe&- ^ - 1 - A) " N - (4 - ~ ZM> 



#2 - (4 4 1 "*) " N - [4 - (*Tjfc.-~ 

ffk$L$J& ~ " 454g, lmmol)^*f& THF(6ml) 

*4aM»|MfcB9 - SL- T*«/SiOi (lg, 1. lmraol/g)#£T££# IS # 
J6j£# 20 % NH«Cl(20ml)#5L##*jN^^it^®(3x5ml)JMt. 

J& & 0) , MeOH t # * IN HC1 (0. 9ml) ^ 

*JS#4M*#*^***Tw*2 2 - (4 - ^A- 4 

1 N - (4 

(0. 27g, 72%) J&jfcfc B/Z a p. 222 - 225 T3 >?* 

MS: m/e=34L 5 (M+H*) „ 

Tfl 24 J. 27 ^>ft^#^ 23 **-Hfc3r$HJ4h 

£*fc#'J 24 

2 - [4 zMMl! 4 ~ « i^g- 1 iJj ' N - (4 

#«4fc^4fr, m. p. 242 - 243 X^MS: m/e=355. 4 (M+H + ) , >W.N - [4 - (*l 
T&-^T*£-1«*Ml*> - 2 - [4 4 - (4 - V*-^ 

25 

2 - [4 - (4 -fc-^A) - 4 1 - - N - (4 

m.p.205 - 210 TC^MS:ra/e=375. 43(M+H + )> - [4 - 
(*tT*- T#J%^4) ~ **] " 2 - [4 - (4 - - 4 - 

1 - Al - Cft***-. 



&sMfj 26 

2 - [4 4 - (4 1 -S3 - N - (4 

m. p. 257 T^MS: m/e=369. 3 0MO, >^N - [4 •- 
- yj^^S) - - 2 - [4 - 4 - (4 - ^ &) 

27 



m.p. 140 - 145 MS: ra/e=355. 4 (M+H + ) , ^ 3 - (4 - 

28 

4 z^MtZ 1 - [2 - (4 -jfe&-3Ut&) - ^S]-^- 4 

#2 - (4 -^S- 4 -^S-^- 1 - H - [4 - (^TS-^ 

f S - ¥<*&&&&) " **] " &*tt(0. 97g, 2. i3mmol) # TfiF(5ml)*** 
in*J*$aT** LiAlH< (0. 162g, 4. 26mraol) # THF (5ml) £S*if 
20 *tfjgr t 4tiLAa^*#WSfc 3 #il&3&^iMP:£ 0 tJ, flUfc 
A H2O (0. 2ml) , 5N NaOH (0. 2ml) sfb M (0. 6ml) *h#. THF j£4t##B#- 
itS&lM CH 2 Ch$fc$r, CfcCh (3x10ml) 4*1, NaiSO* 

^JM-iMt. CfoCMSal) t - j£ - TM 

/Si0i(0. 5g, 0. 55mmol, 1. lmmol/g)#>^T^. 4 <Mft&, 

# 20 % NH«Cl(15ml)lf3l##3iMa«ri*tt*»(2x5ml)^. 

NaiS04-f H#JM*. A^JB^IUMfr(CH£lHfcOH9: 1 4: 1), # 
/3f-#3fc***-it IfeOH IN HCl(0.6ml)*fcJ£. #&&Mt#4te£4fr 



- - 4 - #&gt&(0. 045g, 5. 3%) %*r£&®^ m. p. 130 - 

1 40 X: ^ MS: m/e=327. 4 (M+iO . 

29 

4 l - [3 - (4 - jSM^-^MBLfe -ftJd 4 



#3 - (4 4 1 - A) - N - [4 - (*T*-^=- 

V " *JW " ^StJfe(0. 71g, 1- 51mmol) # THF(4ml)**j* 
^JiJ^t 0 LiAlH<(0. U5g, 3. 02mraol) # THF (4ml) ^Jf-sfct. 
4fr*SUlW 30 ^#J&, #iL£SM4frJMPl.0t:, #«HiO(5ml)'h*e*# 
^>&#5L # H2O(20ml)##^, 2N HC1 #**fcMaHC0a *fc*. #*i 

^CHaCl. (3x10ml) JpJpt. NaiSO*^****. ^^M&/8*i: 

Jft£#T (CH2Cb-MeOH9: 1 4: 1) , ftft&ftSftMf&MeOH t#^it*HCl/ 

Jt- 1 - [3 - (4 - 4 

(0. 160g,26%):*iMt-fc8<fls n.p.213 - 216 C^MS: m/e=341. 5(M+H + ). 

^;&#J 30 

(RS) ~ 4 ~ *ftg.- 1 - [2 - jBUfe-- 3 - (4 - j6E&- - 
4 - &*k&$L 



#(RS) - 4 - 12g, 0. 8mmol) ^^LMeOH (3ml) 

t#^4 4 -^-**(0.19g,1.0mmol)**TWSt3*hBr. # 

^^^^##^#^J^&*r(CHiCh-MeOH19:l, 9: 1 , 
4: 1) , ##r#& fcjfc****. MeOH (3ml) IN HC1 (0. 5ml) *hM. #S£ 

3toMf##A^**<f*MeOH(2ml) f. *^MUe#*J (RS) - 4 -^Jfc- 
1 "[2 3 -(4 4 

(0.112g,37%)# E/Z up. 135 - 136 T?*' 

MS: m/e=341(M + )„ 

T*4 31 i 32 tftf&thft 30 ti~Sfc*-J&H*. 



31 

(RS) - 1 - [2 zMMtZ 3 - (4 -fr&3- 4 - (4 - 



#»fc^4fe, m'. p. 196 - 197 €^ MS: m/e=355 (M *) , MS) - 4 - 
*Z-*tM*&- »M*4 - (4 - 4 - 

32 

(RS) - 4 - (4 - |L- gbfe) - 1 - [2 - 3 - (4 - jfeA- ~ 



%tM4t&to, in. p. 172 - 174 r^MS:m/e=376.4(M+r), M,(RS) - 4 

- ^£*t*-T*- 4 - (4 - |L- ^ *) - 4 - BM3-&% 

33 

1 - (4 4 1 - 3 - (4 -fttt 

- 2 - ^^L^JL 



#1 - (4 -¥Jt- 4 1 - 3 - [4 - (*.T.*.-~ 

- T^*.^) - ~ - 2 - 33 (0. 400g, 0. 88mmol) £ 

THF (4ml) f ^SSL*" IN |MfcW - it - TjMfcdal, lromol) #>frT^ 16 
^Bt. #^>&# 20 % NH4Cl(15ml)#3R.^-#^Mi^^^.^8&(3x2(1ml)^|L. 

#^tf#W8>a NajS04-f****. M&Xi&MUtM #flf 
H*&j*4fe#**ME.MeOH(2ml) IN HC1 (0. 5ml) *tJg. #&&#Ji5# 

#^^^^^#t^^^^#^ I" (4-^-4-^-^ 
1 - *) - 3 - (4 - ~ 2 - M&«Ut(0. 1.20g, 36%) 

#6&$>8s m. p. 180 - 181 T^MS:m/e=340. 3(NMTK 

34 

4 -safe.-*?* 2 - [4 -ja&- 4 - (4 -yj.-^ 1 




#4 -^JUI.-*Vfc2 - [4-jfe*.- 4 - (4 - VA-^*-** 

- 1 -*]^»(0.63g,1.37iiimol)*Jlf*THF(12ml)t**Pd/CaOW#* 

(15ral)#ift.#W6fcBfl***THF ( 10) t#^A/fe**# HC1 £S£i£ 
4 - 3PF&2 - [4 - 4 - (4 - -*flfc- 1 

- Z*m8J6Jk (0. 2g, 37 %) E/Z m. p. 151 - 
152 tJjfcMS: m/e=370. 3(M+H + ). 

35 m&&%ff\ 34 6^— fcsr^]^ 

35 

#»t^> ra. p. 178 - 179 T^MS:m/e=384.3(M+lO, >^4 - ^ H 
- [4 4 - (4 - 1 -£]MWi 

^**J 36 

n - [2 - (4 4 1 -£) - zjtj 4 

#46^(10%, 150mg)^aA4 -^Jfc*.- N - [2 - (4 4 - 

1 -*) ~ -^VftlfcGOQmg, 1. 12nunol)#£ig.(20ml)2£& 

i.«aO%*«^2ml)#^t 1 T»WMJ N - [2 - (4 - 4 -ft 

37 



4frWt(10%, 145rag)^A.4 -^lUfc- N - [2 - (4 4 - (4 

-V*--^*) 1 -*) - -*.T*Jft(780mg,1.7iimol)«Z* 

*J. iaA^jOJA(10%***,2ml), sMB/a^JLT #*** J F* 
(NaiSOO, it****.. M*«*lf^l,fit(3il) t**»^** HC1 
#**t*l*J(4 -^|Ut- N - [2 - [4 4 - (4 -f 

1 -Jfc) - (1:1) (460ng,67%), 

%&&®&. MS:ra/e=369(M+H)\ 

38 

n - [3 - (4 zJBkz 4 nMc^: 1 zM^MM ~ 4 - jfe-^-^V 



#4eJL(10%, 50mg)^A.N - [3 - (4 -^Jj." 4 1 - 

- 4 -^^-^fifejef(185fflg,0.4imnol)^^«.(5ml)^ 

IA(lW4^M.2ffll), #*WS^*(NaiSQ.), i± 

***ULfMll " E3 - (4 4 1 -*) -tf*J - 4 

- &£. - ^*F«U£ (1 30mg, 87%) , ^ 6 MS: m/e=369 (M+H) \ 

39 

4 N - [3 - [4 4 - (4 1 

gyjj - ^ftjfe 

#&&(1Q%, 50mg)ipA4 - f%Jk~ N - [3 - [4 - (4 - 

-*Jfc> 1 -£¥8tJ&(220mg, 0. 46nmol)^^(5ml) 



5i*#*JfcflMJ 4 - N - [3 - [4 - «t- 4 - (4 - fJt- ~ 

■fc'fc- 1 - *) ' " 3£TSfe& (178mg,73%), A 6 fcW#. 

MS:ra/e=383(M+H)\ 

40 

4 -jfefc- N - [2 - [4 -&k- 4 - (4 '.. -.&) - 

#fe&(10%, 60rag)^4 N ~ [2 - [4 - (4 - 

- ^) - 1 - *] - - N - T (226mg, 0. 48moL) 

ig* ^A4jUUl«l (10*3***, 2ml), ^fl^lLT^^- ^WB-T- 
KCNaiSOO , it^#^#5'J 4 - Wt- N - [2 - [4 - 4 - (4 - V 

1 " ~ N -T*-* , P*»a35ng,74lO,* 

MS:m/e=383(M+H)\ 

41 

(£) - 1 - [3 - (4 ~ 4- (4 -Tjfc-^ftft) -*Bfe 

- 4 ~5f 

*Afbtete(324Bg, 3. 0eq)#> THF(50nl)ttjk*fc+*i«3MtoT, 
$M>*X(E) - 1 - [4 4 - (4 - f*.-^*) 1 -*] - 3 

- (4 - **) - ftm(l. 0g, 2. 85mmol)# THFttQnl)**. 5 * 

'h^A20%W*.4fc«**(20Bl), ^feJS—Jt.'Pttf*. 

^■fiKNaiSO*), at****- #**tA^/8&#AifcUUt 

25 %ll*140: 10: 1) #$| (E) - 1 - [3 - (4 - Jfefc- ■ 



MS:ro/e=338 (M+H)\ 

4 4 - (4 -Jfcflfc- 1 - V^Zitt 

#1 -&JUfc#L&- 4 -^^(39ml,0.26)**r.*(150ml)a8HjtfeS: 
aT3*A»«l*4 - ^ Jt" ¥4k&fc#(237ng, 1. 28raol)#*Mg(3. 12g„ 1. 28mol) 
£g£ (300ml) ££&$#45 ^*JM4*»£#W* 5 * 

Bfr. 4-*p J. 0 t;. ffl (700ml) ###^^»it l 4t#-(ammoniumhydrochlo 
ride)**(200mi)^*.(350Bl)3M^ «Jft«iitil**T*4i#lf, 

4Mb, * Mgs& i^^jfeUMl. ^w*#flA*Lfi*r(ei*t- 

2: !)#£] 4 - 4 -(4 -T*-^*)-**- 1 

(70. 5g, 99%), A#fc**t#, MS:m/e=278(M+H + )„ 

35 34 ^— &^s*hh^. 

j&w 43 

4 - (4 - ft- ^ - 4 - jBMfe. - 1 - 

44 

4 - (4 -¥^-^) 4 

#4 4 -(4 1 



#&^4fc/a c&cii (7oomi) iM<-(ii)*fe 

4 - (4 - T^-^> 4 -Sf-(34g,66%), 

ra. p. 118-121 'C^MS:m/e=206 (M*)» 

37 J. 38 ^*«J 36 tt-HK£-&. 

45 

4 - (4 -ii-^ 4 -m 

&&&&&& 4 - (4 - ft - ^ A) - 4 - &&-*<&-- 1 - vmz*mn 



46 

4 - (4 -TftA-^A-) -Jfrfe- 4 -» 



- (4 - ^^A-^A) - 4 -%3k~i&L- 1 - f&Z. 
£*fc#] 47 

(r) - {[4 - c£ATfL&) ^n&i y^} - sp&&«: 

#ft4WMMMf tt (1. 7g, 8. 5nmol> fr*/ffcW WM*(0. 19g, 1. 7mmol) 
6$ (S) - 4lL^#(epichlorohydrine) (2. 0ml, 25. 5mmol) ItEMtfiF 4 
XHjOOOmD^CHjChCSOml), ^£ 4MMaJ8 CHiCh 



3 : 1) %H (R) - {[4 - JUt) *JUt] T^l " K^%L 

(l.lg,50%), ^Jt&B*, p. 70-73 X3, [a]."— S.l'Cc-l. 0, ¥#)#* 
MS: m/e=256(M*). 

48 

(RS) - 1 - [3 - (4 - ~ 2 - - 4 - (4 - 



#(RS)- 1 3 -[4 2 

(1.0g,3.4jjHnol),4 - (4 -^Jt-^Jfe) 4 - #(0. 70g, 3.4imnol)^ 

43(Ufe4f (0. 50g, 3. 6mmol) # 2 - T 2 #&*HpJL£S, ^ 
>^50ml IW) #^&ik#JMa. ^^"W^> # 

NaiS04-f-iM-«t**i- #^^^^J^*T(CH ? Ch-MeOH, 98: 2)#f>] 
(RS) - 1 - [3 - (4 -^fL^-£|t&) - 2 - 4 - (4 - 

-ft) 4 - m$L&$L ((0.75g,48» # jfcfcB*. 

MS: m/e=462. 5 (M+H*) . 

41 & 42 #J#-^M 40 fc$r&. 

49 

(RS) - 4 - qEJfc.- 1 - [3 - (4 - ~ 2 - ftjfc] 

^- 4 -m 

50 

(RS) - 1 ~ [3 ~ (4 - =f&&- - 2 - - 4 - (4 - & - 

z^kz 4 -ft 



4MI4t^#, MS: m/e-466. 5 (M+HO ^(RS) - 1 - 3 - 1.4 - (^#L 
£)3*&] - 2 -ft#M - (4 -fc-^Jfc) -**4 37)* 



51 

(R) - 4 1 - [3 - (4 -?jL&-*|t» - 2 zMtzMM 



#(R) - {[4 - (*Jt^#Ufe) TJt) - JftR.&tt(0. 55g, 2. 2nmol) 

*»4 4 -Jfi^-*.*(0.49g,2.4B«ol)*Jlf*^#(10ml) t#W3fc 

2 .MU-. *Mt*^J&^^/8*JBtW(^*^*H^ . 9 : 1)#J>J (R) 

- 4 1 - [3 - (4 2 -<Ut-fiJt-l 

- 4 - # ((0.85g,88»*itfcj*4fe*. MS: ra/e==448. 5 (M+iO . 

ft&W 52 

(S) - 4 -^ftfe- 1 - [3 - (4 -^jUk-^jUfc) - 2 -jfiUfc-ftfc 
4 -g 



#{S) - {[4 - " artLt.*t(0. 55g, 2. 2mmol) 

#»4 4 -^-^(0.49g,2.4imnol)^^^(10ml) t#^>& 

2 *J-Bt. ^^«J&#^#4frfflJ^Jft>S#(^^^«-MeOH , 9 : 1)#£>J (S) 

- 4 1 - [3 - (4 -^^J.-^^) - 2 -** 

- 4 - fc (0.89g,92%)#ifc&*MM&. MS: m/e=448. 5 (M+H*) . 

(RS) - 1 - [3 - (4 ~ 2 - jfe&- ft* - 4 - 

- 4 - 5| jfc&jfc 



#(RS) - 4 - 1 - [2 3 - (4 - ft* 

4 <4f.jUUk(3. 0g,7.1mmoi)»^6^(250ml)i^V^(80mO)S, 

*Jf£Z,#(20nl)3frZA£aff(40nl) "MM (RS) - 1 - [3 - (4 -^-^ 
&* - 2 4 4 -«Mt*jt(2.5g,9<K)* 



4-^-1- (3 2 -&?&~*-m 



ftXnamUL&Vt- (2.5ral,31ramol) **MLCit(10Bl) t#*StaT 
*»Jj|4 -^4-- 4 -|fe*.-*9t(6. Og, 31inmol)^^(40nil)^CH:Cl2(40ml) 
&?fft.f. ^X^(50ial)^CH 2 Cli(50ml)^^rfj 

^^M«jft#(Z.A&SH*BOH, 9: l)ffJ|4-H-l- (3-*.- 2 
-tfWt" 4 -#(1.0g,13%)#jtfcH4k m.p.194 - 195 
TC^MS:m/e= (M+H + )„ 

55 

4 1 - [2 - (4 z^tz^&4> - gjfe] Z*&Z 4 -» 

# 4 - 4 - *5fe ( 0. 62g, 3. 3hbdo1 ) , 1 - ( 2 - 

<Ut) - 4 - ( ) - ( 1. Og , 3. 3mmol ) ***** < 0. 9g , 

6. 5mmol ) £2 - TOR ( 15ml ) ^iS^^b^afeit^L £^ 30ml 

*#^&ik#2Ma. ;MM1 <M-##4b> ffl Na 3 SO< -fife* 

«L»*W*fcH*4 1 ~ E2 - ( 4 -IMUfc-***) - 2. 

*] 4 1.35g. 99%). MS: m/e 418. 4 (M+H + ) . 

48 £ 55 *M>£4fr/fi ^iMN 47 tt-Hfc5r$MH4h 

&*ft! 56 

l-[2- ( 4 -^Hfe-^IUI-) - gjjj - 4 - ( 4 iJEfcjaj 

#&#.-£4fr, MS: tn/e - 432. 6 (M+H + ), - ( 2 - aMMUk) 

- 4 - <^JUt) -*JM - ( 4 - VJt-^*.) 4 



i-[2- ( 4 -zAl- 4 - ( 4 -H-m> - 

4 

#^t^7, MS: m/e = 436. 5(M+lO, JUL I - ( 2 - 

- 4 - ( - 4 - ( 4 - |L- " 4 - *MJ4Htt. 

58 

4 l - [3 - (4 -^jUE.-*JUfc-) 4 -sy 

femt&fr, MS: m/e - 432. 6 0MT), &/kl - ( 2 - jg^JftJ-) 

- 4 - (^lUk) -«*4 -^&-tfL*- 4 -**MHft. 

&&#| 59 

1 - [3 - (4 -^^-^^.) -jfr&J - 4 - (4 - 
■fe- 4 Hg 

MS: m/e - 450. 5(M+H + ), JUL I ~ ( 3 - 

- 4 - (^*JJ -*#»4 - (4 4 

l-[3- ( 3 -^JUk-gjUfc.) 4 - ( 4 -VaV-^AV) - 

*^fc- 4 -<| 

MS: m/e - 446. 5 (M+H + ) , JUL1- ( 3 -&^fUt) 

- 3 - <*Jt¥JUt) -ifcM - ( 4 -TaV-^Jt) 4 -«M 

61 

l-[3- ( 2 -1MU--*JUEJ -ft*3- 4 - ( 4 - 
4 -» 



62 

1 - [2 - ( 4 - ^fUj- *4UU -&■&]- 4 - ( 4 - VIUI.- ^Jfc) 
4 -fij- 

#»fc^4fe, MS: ra/e - 448. 5 (M+H*) , £A 1 ~ ( 2 - 
- 4 - (^JUt) ~«*4 - (4 -^M--**-) 4 
ft. 

63 

1 - [2 - ( 4 -m&-£fl&) - 4 - ( 4 -TJUfc-^*) 

4 -» ' 

**ft£* MS: ra/e - 446.4 0MT), £MJf4t*2 - [4 

64 

2-(4 -^frfc- 4 1 ~ N - [4 - (&T&-^¥&- 

#N -C4 - (^TL-^-T^-T^t^.) -*£■] " 2 - | 4 - 6Sfc^ 
(1. 14g, 3. 8n3mol) DMF(12ml) t#£*S-£^&J&(Q. 79ml, 5. 7mmol) 

*>4 4 -jM&**(0.87g,4.56miol)#*T*Mf 19 

4t-*lf*CH 1 Cli#flHiO(2x30ml)2fcSfr. #^f*48W NatSO. -f 

#$'J2"(4 -^Jt- 4 1 -*.) - N - [4 - (AT*.-—? 

A- tp*Bt&&) - **■] ~ Z-ttBKL 32g, 78%) m. p. 105-108 



M4t%*M 5*7 £ 60 mt^om 56 fc3r&. 

65 

n - [4 zi^xAz^SAz^M^M^M - 2 - [4 - ( 4 

#«tt>64b, a. P. 136-138 tJifrMS : m/e = 468 (MO , - [4 - 

(^-TA-^T*-T^*MU^ 2 4 -<4 - 

66 

N - [4 - (&T&-^¥& ijyH ~ 2 - [4 - ( 4 - 

foM.tt&%t, ra.p. 135-136 X:^ MS: m/e - 489. 4 (fcf) , £ A N ~ [4 
~ <&T*-~¥&- T^tt) -**3 " 2 - IL- 4 - (4 - 

^«feW 67 

(RS) - N - [4 - (^T-j--^?^- ¥>^^.) -^-1 - 2 - [4 - j£ 
4 - ( 4 -^fe- 1 -Jfc] -ftME 

bl p. 1 34-1 38 TC MS : m/e = 483. 3 (M+fO , JUk (RS) 

- N - [4 -(*LT4t-^*-T>**Mt*) " 2 -a- ftft&H 

- (4 - ?&-^*) 4 - «HMHft- 

68 

3 - (4 4 1 - N - [4 - (^TA-^Vj^ 

fe*4fc^#, MS: m/e = 468 00, A.AN - [4 - (*-TA.-— ¥ 



» ft 

69 

N - [4 - (^Tl--^y|.-?MU) -g&J - 2 - ft- ^Sfcife 

£ ^ 83 (25ml) t > Na 2 C0 3 (3. 2g, 30mmol) ^, ft >ft Sfe ft 

(0. 96ml, 12ramol), 1 'MtfJ&#£j£# H*0 (100ml) If iUMfcMlifl 

CHiCh (3x10ml)**- Na 2 SO< -fJMHMft. 

JRJ*(£dR;- Z-*Z*tt, 9: 1, *J&C.*t;- &t&0 4: l)#£|N-[4 

- ( *iT*.- ^-V*- " **J " 2 - ft- &«bffr (2. 55g, 71%) 
£jL&BHIs ra. p. 107-108 X:^MS: m/e=299 (MO . 

62 J. 63 tffcg4M3&fcfl 61 tf—fesr*. 

70 

(RS) - M ~ [4 - (»T^-^y^-yjfet<tlUP -**3 - 2 - ft-fttt 

#£l#.^b, m.p. 74 - 75 1C if* MS: m/e = 3130O, £A 4 - (*l 
T*- Ti^6t4Ut) - *JK*»(RS) - 2 - ftftflfcftti*#. 

71 

g - £4 - (^T^-^y^-f^ftJ.)-^]- 3 -ft-^gfcfe 

&&tf^> n.p.126 "Cj^MS: m/e = 3130O, £#.4 - ( 

- — V*- - 3 - ftftibfttMH*. 



72 

jfrfcTjfc.- (4 -^-^^&) -*k&a. 3g,2.9mmol)&jSf 
£MeOH(75ml) t#£i^dt^T£*Jt(lW> B101N/D)**TA(fc 1 * 

JBK6.4g.99»#A*fc*M*#, MS: m/e - 223 GO. 

73 

#4 6g,40nl)JMMtCH*Ch(20flBl) <i'#£4LTjU^ 1 F& 

- ^J^J-lL^(7- 8g, 52mmol) , 4 - ~f JUMNtalUO. lg, 0. 8mmol);fr 
J= 2,* (7. 2ml, 52inmol) ##T££a#Hf. 30 ^J&#2tja.»£#Jfl 
H a O(2x200iil)«tiM-^#^M8J9 CH 2 Cla(100ral)^$L„ It^tifMfiJ! 
Na 3 S0« -f*#*J». ^^JMULK4f 9: 1)#$H*T.*. 

(4 -i4»(10g,10010**fcBW(t, m. p. 36-38 

TC^tMS: m/e = 253 0O. 

74 

1 - (4 4 1 3 - [4 - ( 

£-78 TC^^SfclL(0. 28ral, 3. 3mmol) # CHiCh(4mi) ifcSfc t J*** 
DMSO (0.47ml, 6. 6ramol). 30 ^NtJ&A*>MRS) - 4 1 - {3 - [4 - 

(*T&- ~T&" f^m^) - $£] ~ 2 - &m - 4 - 

#(0. 75g,1.65ramol)^CH2Ch(4ml)^. £-78 TC-jfit 1 ^n^v 
^6J^(1.8ml,13.2inmol)^#^a-^^i^^J-^. 1 *M*J&, ^ 
A. 20 % # NH.C1 (15ml) ##r#7M*l# CfoCh (3x30ral) %$L. 
^-^H^ Na^SO* mx$MM$r (Z*£L- Zj&Z.&, 1 : 



#*fc*MMfe, ^MS: m/e - 454. 5 0MO. 

£*fc#] 75 

(RS) - 4 - 1 - {3 - [4 - QfrT£- T*fe*t&&) - £jj 

# ( RS } - tfctT-S-- — (4 -JP|LZ-*t*. 1 f*--*IUt)**t 
(0.62g,2.34mmol)^^MeOH(8ml) t ££3L#» 4 -^Jk- 4 
^(0.9g,4.68mmol)#>^T^fi±^ #££*^W*#^^/8*IJtt. 
£4f(£*fc- 1: lMJ&CHiCh- MeOH19: l)4fr*| (RS) - 4 - 
^ Jt- 1 - {3 - [4 - (*LT&- TJ£i*4Uk) - - 2 - ^ 

4 (0. 95g, 90%), 3* MS: ra/e = 

456. 5 (M+H + ). 

&jfc*3 76 

(RS) - &t^- (4 - " 

#(RS) - 4 - Jf^ti^J-T :£fiMlg,6.66mmol) i£ff£ 
CfcCMSOml) t #££&**&T&~¥£^J&)&&lt'fc& (1.3g, 
8.66mmol), 4 - ^ *f ^ - (0. 018g, 0. 15mmol) friL L> J& 

(1.2ml,8,66mmol)##T#;#. 22 'Mtf^ ffi 

HiO (2x1 00ml) abSM-#^3Ma^ C&Ch (100ml) JfJpL. 
Na2S0, i^^^.#^^^^*r(C^;- 2,^2.11, 9: :.)#J'J(RS) 
-*LTl---f (4 - *P * & *t ? & - *.*£) - 
(1.44g,82H), ^MS: m/e - 264 Of). 

%am 77 
(rs) - 4 -%% t z>%&?&- im 



NaHC03(8.4g,99.5mmol)^, 70%^fiJ - Jtit^T*t(18g, 73mraol) . £: 

a 6 *Bfrj&, ;feA. NaHC0 3 (8. 4g, 99. 5mmol) J&-frd*&**A. 70%«^fS| - $Jt$. 
^&(18g, 73mmol). 17 *tf;£#iL£&^J84fcfc NaHCCh (200ml) 
#^T#^^ CH:Ch (3x10ml) $-%L. #^##4M8/84fefrNa7Si03 (2x100ml) 

/B Na 2 SO< -f it#^„ ^^ffii^>g#(^- &&Z^g, 9 : 
1 &J& 1 : 1)#$1 (RS) - 4 - 77g, 38%) ^^fegl 

$s m. p. 54-57 "C^MS: m/e-lSQtM*). 

78 

4 - jfra&gfr 



£-78 4 - #ftJL^S£(14. 6ml, 95mmol) ^ C&Ch (300ml) *£>&t 
3»*rBBr»(10aml,0.1mol,lmol/l CHjCU). #i<Jt*£#JM& 1. * 

N'J&*iLA«^«r^M'i 0 TC#^ HiO(90nl)4t.ft#3L #/3MMM«/8 
ClfeCh (2x100ml) #^####kfe/fJ NaiSO< -f :&#jfcJl5. 

JsMkg#(&*fc- £*ZA 9: l)**Ji]4 (11.3g,89%)#tf 
fcjiMMfr MS: m/e = 134 (NO. 

79 

4 -*ft&-3Pr*2 - [4 -jfe&- 4 - (4 -y^-^) -^1- 1 

- ^gg 

#4 -^J|UM^VA(0.685g,3mOSfclf*. DMF(6ml)t . 
1, 1' -^l^^(0.58g,3.6nimol).#^-a^ia^55 - 56 TC 20 

jfcj&>Mr£.£fi. - (2 - 2.*) - 4 - (4 - 

*£- 4 -S^(0.78g,3. 3mmol)^DMF(2ml)^. #iL£?&^&£&«f 

23'MNf~f 60 t:$#M *J>Bt. >AH 3 O(50ml), CHiCli. 



-^)- 1 - £»(0.65g,,471fi)j& m.p. 102 TC 

5^ MS: m/e - 460. 3(M+H + ). 

~rp]&im 72+aaa Wfc^4fc^^*« 71+aaa ¥j— feT^]^. 

4 -m&-;£¥&3 - [4 4 - (4 - ^ ~ 1 

#»&£4&, MS: m/e = 474.4(M+lf), 1 - (3 i^*) - 4 

- (4 - t*-- ^ - 4 - 

81 

1 - (2 - |fe&- t& ~ 4 - (4 - -jfofe- 4 - gf 

#^#4 - (4 4 -#(5.1g,25mmol). 2 

(1. 8ml, 25nimol) ^ K2CO3 (5. 2g, 37. 5mmol) # 2 - (120ml) 2£>&l<3>j& 
22 'h Bfr. H2O (30ml) ##*Ma/8 Jft. #^^^f^lf ft Na 2 SO< 

■fHBMf-tfLi*. 4Mt4^*«J*IWW(CHiCU- MeOH 9: 1 + NH<OH (1%) ) 
1 -(2 4 -(4 -T*--^*)-**- 4 -S|( 4.3g,73 

%) £Jt&*W*4fr, MS: m/e - 235. 3 (NT). 

T*l**« 74+aaa *M&£4frfl 73+aaa tfj—jS&ikMfr. 

$JM 82 

1 - (3 - - 4 - (4 - 4 - <■ 

MS : m/e = 263. 3 00 , M.4 - (4 - - ^ 



83 



# 4 - ^&&;£^&(20g,87.6romol) , 1 , 1 - 
(14. 9g, 91. 8mmol) DMF (80ml) 50 V 1 >h#. #^$>Hp M. 0 

X\ ;fcA£#/gr(25%*i£>iMl.2g). 45 ^J&, #j5C^ii^?-^J 4 

N -(2 -3PP*|fr(22.49g,94.5%), #&&gH4s 

MS: m/e - 271 (NT). 

&&*| 84 

4 ~ N - (2 - &- - ^¥8^ 

4 N -(2 

(22. 49g, 82. 8mmol) (130ml) >§^>&t 

If. «it* 100 

Tc-f-jsn $L&®&&&mi%&mu N - (2 & 

£.) -3PF*IfcU6. 3g,68%). 

gifcftl 85 

4 -^Jl&- N - [2 - (4 4 - i 



#4 -^JUt" N - (2 - a- 2^*VW*aig,,7.25flinol), 4 - 
4 -«t-**tt. 386g,7.25mnol), (2. Og, 14. 5mnol) 2 

##*AT*(Na300, &i£mt(*k 
Jfc :=*WF#^95: 519: 4 -^lUt" N - [2 - (4 - Jfe 

4 1 -*) " &&] -**Wfe(680Bg,21»*A#fc« 

MS: m/e - 445(M+H)\ 



86 



#4 -^fL&- N - (2 &&1 -*VSUfe(2.0g,6.9mmol), 4 - 

gjfc- 4 - ( 4 - - *L#(1. Q6g, 5. 18mmol) , *flfc4f 

(1.43g, 10, 35raraol)^2 - TS8 (40ml) 60 15 'Mtf. >X 

^J&, :fr*^flZA24e**U #**Urf*(NaiS00, i±ifcHfc!t. # 
^l^HfrJQ A4fc - 95 : 5 £ 9 : 1) 4 ~ ^ 

fL&- N - [2 - [4- 4 - (4 - T*-^*) 1 -JfeJ ~ 2.*-] 

-^PPSfcJfe (445mg,19%)A*#fcHHk MS: m/e = 459(M+H)\ 

87 

4 - n - (3 - a- ^-^yibfe 

$r 4 -^#UUE¥lfc(5.0g,21.9nnol) ,1 , 1 - 
(3.6g,l. 05eq.)^DMF(50ml)^L50t:dfc^l'Mlt. ^M»J.*SUr, 3 
- (3. 4g, 26. lomol) (3. 5g, 32. Ommol) 45 ^ 

#. #a£4frJ8 #4f^USrPii QlaiSOO, i±*s^«L 

4 -^JUt- N -(3 -H.-^*)-^ 1 f«Mfe (5.44g,85%)^^feg} 
fr. MS: m/e = 304 (M+H)\ 

88 

N - [3 - (4 -^S-fe- 4 -jfe&-*Bfe- 1 -&) -frfc] - 4 -^Jl&-;E 



#4 -^ftA- N - (3 - JL-ft*) -*.Tft*(0.5g,,1.64aiM)l), 4 
-^4t- 4 -^-^^(0. 315g,l. 65ramoi), 4&&4f (0. 45g, 3. :9mraol)^ 
2 -TW(10nl)«*»WWL60t:«*f 48*1*. **Aj#J£, 



It 5J.9: N - [3 - (4 - - 4 - £ 

1 -Jfe) - ft*J " 4 -^*J--^ 1 f«t^(185mg,25%)^#^ 
gf#.. MS: m/e = 459 (M+H)\ 

89 

4 -*ft*.- N — [3 — [4 4 - (4 - V*-^fr&) -*gfc- 1 ijj 

- ft*] - 3Pf?gfcJfe 



#4 -^**- N - (3 -ft*) -£TSyfc(0.5g„1.64ioraol), 4 
-*£*- 4 -(4 - ¥*"^*) - tjMt (0. 34g, 1. 65mmol) , 
(0. 45g,3.29mmol)^2 - T«i(10ml)*ftfl^#* 60 n*fcif 48 'Mfr. >^ 

#^/8&##MfcCaiJfc 95: 5J.9: 1)#^|4-^ 

#L*- N - [3 - [4 - £*- 4 - (4 - f *- ^*) 1 - *] - ft*] 

-*V«*(22(tag,28X)*a*&«*. MS : m/e - 473(M+H)\ 

mm 90 

1 - (2 -*?*&*- £*) - 4 - (4 -¥*-^*) 4 -# 

#4 -|£*- 4 - (4 -V*-^*) -^(l-56g,7.6mraol), ^.SMft 
(0. 89g,8.4mmol), N - *p*~ ^ShJgf^ft^ (14ml) ££3%*f 48 >h 

(NaiSO*) , iiit4*fc£##WflMH& J8 £Sfc^]#$j l. 3g & 
&J&#££4f#T^fc^X 0 T;#i[/f&&4&(350mg, 9. 2mnol) THF(30ml) 

15%**4Wft, 5L4i«*(#&lmlh it&, 4Ufcft.fg&££l 
jfrX^fi— &V*t¥*. f*(HaiS<W, 3t*^«iU&ff*| 1 - (2 - T* 
It*- £*) - 4 - (4 - T*~^*) 4 - B|(480mg)„ MS : m/e 



91 



4 z^MLZ N - [2 - [4 4 - (4 - 1 

- - n - ¥£.-;£mJ& 

#4 - (265mg,l. 16mnol) ,1 , 1 - JUEj=.*i± 

(197mg, 1. 21nsmol)^ DMF(7ml) 50 TC^t 1 1 'h8t. 

JuXl - (2 - " 4 - (4 - T^-^*) 4 - 

#(335mg,1.27mol)^-ift*flHf 

£t-*FS|95: S)#H4 -^Wt- N - [2 - [4 4 - (4 

1 -*]-Z4t-]- N (226BgJ*ft*fc 
jM&fe. MS: m/e = 473 (M+H)\ 

92 

(E) - 1 - [4 4 - (4 -^-^) 1 - 3 - (4 - 

# 4 - TfH*^^A(3.0g,16.8inmol), 1 , 1 
*A4 - (4 - T*- " 4 - jfejt- 63g, 1. 05eq. ) 1 

«L#3I(E) - 1 - [4 4 - (4 -T*"^*) 1 -*!- 3 

- (4 - - ^#83(5. 87g, 95%) #&&>&^. MS : m/e = 

365 (M)\ 

93 

(£)-!- [4 - j&S- 4 - (4 -T*-^*) 1 - 3 - (4 - 

#(E) - 1 - [4 4 - (4 1-^1-3 



& 0 -Cfa^ 1M ^ik4tm#J^-M.¥%&&(9. 2ml. 2. Oeq. ) . 4 *ttf 

^■f^CNa.SO.), it^^^'J(E) - l-[4-**.-4-(4-T*- : ? 
&) 1 -*.] - 3 - (4 - ft*»K1. 423g,88W*^fe 

MS: m/e - 351 00 \ 

x « (flaw 

35 9 mg/ # 







5mg 


25mg 


lOOmg 


500rag 


1. 




5 


25 


100 


500 


2. 


fUfcfc* DTG 


125 


105 


30 


150 


3. 


Sta-Rx 1500 


6 


6 


6 


30 


4. 




30 


30 


30 


150 


5. 




1 


1 


1 


i 






167 


167 


167 


835 



l. 4MB l . 2 , 3,^4 i&^ftitoltfWu 

3. #«*^£^£^J-^ 

4. li*X& 8 5 #flL^ 3 £4fc /8i£4#jM*UM. 



* 1 











mg/tf 








5 rag 


25mg 


lOOmg 


5'OOmg 


1. 




5 


25 


100 


500 


2. 




159 


123 


148 




3. 




25 


35 


40 


70 


4. 


if** 


10 


15 


10 


25 


5. 




1 


2 


2 


5 






200 


200 


300 


600 



1.W8 1, 2^3 jfcg-g t «^ 30 

3. ##**J&4*MUtt. 

4. JuX* n 5 3 Mifttfj . 



